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AVE-SESAME IV: 25-MB SOUNDING DATA 


by 

Meta E. Sienkic^icz 1 
Tevas A&M University 
Col; age Station, Texas 

Luke P. Gilchrist 2 
GIG Company, Inc. 

Lacey's Springs, Alabama 

Robert E. Turner ^ 

NASA Marshall Space Flight Center 
Huntsville, Alabama 


1 . Introductio n 

In the spring of 1979, NASA participated in six Atmospheric Variability 
Experiment-Scvcr o Environmental Storms and Mesoscale Experiments (AVE-SESAME) 
The dates, observation times, and data reports for each of these experiments 
are listed in Table 1. A more complete listing of all of NASA's previous 
Atmospheric Variability Experiments (AVE) is given by Williams et al. (1980b) 
The present report contains data and information for the fourth AVE-SESAME 
experiment (9-10 May 1979) . 

This report is primarily a data document containing rawinsonde data 
taken at both National Weather Service and special stations during AVE- 
SESAME IV (9-10 May 1979) . The computer program for computing soundings, 
description of the data processing method, and error analysis have been 
presented by Fuelberg (1974). Error estimates trom Fuelberg's report are 
presented in Section IV. A description of the synoptic conditions, observed 
weather, selected satellite photographs, and summaries of severe and unusual 
weather events compiled from teletype reports are presented in a separate 
report entitled, "A Preliminary Look at AVE-SESAME IV Conducted on 9-10 
May 1979." That report is being printed concurrently with this data report. 


^Research Assistant 
^President 

3 Chief, Environmental Applications Branch, Atmospheric Sciences Division, 
NASA/MSFC 
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2 • AVE- SESAME IV Experimen t 

Twenty-three National Weather Service rawinsonde stations and 20 special 
rawinsonde stations participated in the AVE-SESAME IV experiment. A list of 
these stations is presented in Table 2, and their locations are shown in 
Fig. 1. Soundings were taken at nine times: May 9, 1979 at 1200, 1500, 1800 
and 2100 GMT, and May 10, 1979, at 0000, 0300, 0600, 0900, and 1200 GMT. 

Rather than being distributed evenly throughout the region, as in the 
first three AVE-SFSAME experiments, the special stations were grouped in a 
storm-scale network in Oklahoma and Texas. The smaller station spacing 
affords finer resolution of weather events in the Oklahoma study area. 

3. Discussion of Basic Data 

3.1 Col lect ion of the Data . Raw data . tom each rawinsonde station 
were collected by the National Severe Storms Laboratory (NSSL) , Norman, 
Oklahoma, and forwarded to the Atmospheric Sciences Division, NASA Marshall 
Space Flight Center (MSEC) , Alabama. After initial processing these data 
were forwarded to Texas A*-M University where complete soundings were 
computed using the university's Amdahl 470V/6 computer. 

3.2 Met hods of Processi ng . The procedure used to compute the soundings 
is that used on previous AVllh and is described by Fuelberg (1974). All 
keypunched data were checked for errors by calculating centered differences 
on the input data. Additional checks include first differences of computed 
winds and checks on lapse rates of computed temperatures and dewpoints, 
plotting of constant pressure charts for B50, 500, end 200 mb for all release 
times, and time cross sections for each station. Suspected errors were 
checked with the original strip chart information and appropriate corrections 
made . 

The final data set of the AVE-SFSAME IV experiment consists of data 
computed at each pressure contact and at 25-mb intervals. Thermodynamic 
quantities were computed at each pressure contact, while winds were computed 
from the available 30- or 60-s interval angle data by means of centered 
finite differences and were subsequently interpolated to each contact or 25-mb 
level , 


Table 2* Rawinsonde stations participating in ths AVE-SESAME IV experiment 


Station Number 


Location 


NWS Stations 


229 

(CKL) 


Centerville# AL 

232 

(BVE) 


Boothville# LA 

235 

(JAN) 


Jackson# NS 

240 

(LCH) 


Lake Charles# LA 

247 

(GGG) 


Longview# TX 

255 

(VCT) 


Victoria# TX 

260 

(SEP) 


Stcphenville# TX 

261 

(DKT) 


Del Rio# TX 

265 

(MAF) 


Midland# TX 

270 

(ELP) 


El Paso# TX 

327 

(BNA) 


Nashville# TN 

340 

(LIT) 


Little Rock, AR 

349 

(UMN) 


Nonett, MO 

353 

(OKC) 


Oklahoma City# OK 

363 

(ANA) 


Amarillo# TX 

365 

(ABQ) 


Albuquerque# NM 

433 

(SLO) 


Salem# IL 

451 

(DDC) 

* 

Dodge City# KS 

456 

(TOP) 


Topeka# KS 

469 

(DEN) 


Denver, CO 

532 

(PIA) 


Peoria# IL 

553 

(0HA) 


Omaha# NE 

562 

(LBF) 

Special Stations 

North Platte# NE 

020 

(ADA) 


Ada, OK 

021 

(LTS) 


Altus, OK 

022 

(CAN) 


Canadian, TX 

023 

(CHE) 


Cheyenne# OK 

024 

(CHK) 


Chickasha# OK 

025 

(CDS) 


Childress# TX 

026 

(CSM) 


Clinton Sherman# OK 

027 

(EMC) 


Elmore City# OK 

026 

(FSI) 


Ft, Sill, OK 

029 

(GAG) 


Gage# OK 

030 

(HEA) 


Healdton# OK 

031 

(HEN) 


Hennessey# OK 

032 

(HNT) 


Hinton# OK 

033 

(IVY) 


KTVY# OK 

034 

(MTV) 


Mountain View# OK 

035 

(OUN) 


Norman# OK 

036 

(SEL) 


Selling# Ok 

037 

(SHM) 


Shamrock# TX 

038 

(SOD) 


Stroud# OK 

039 

(SPS) 


Wichita Falls# TX 
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i. Locations of r&winsondo stations participating in ths AVE-SESAME 
XV experiment. 



The following procedures were employed in the processing of these 

data. 

(1) Humidity values, including dew-point temperatures, were computed 
only at temperatures above -40°C; at temperatures below -40°C, humidity 
values are missing and are indicated by a field of nines (i.e., 99.9). 
Moisture values were confuted if the relative humidity exceeded 1%. If 
the value was below 1%, it was set equal to 1% and used in the computation 
of other moisture variables. 

(2) Winds based on low elevation angles are denoted by asterisks. 

One asterisk denotes angles less than 10° but greater than 6°, while two 
asterisks denote angles less than 6°. Caution must be exercised in the 
use of data at low elevation angles since it is subject to rather large 

RMS errors. 

(3) Wind direction and speed were determined for 25-mb levels by 
interpolating contact values of the u- and v-components. 

In processing the data, only those corrections were made that were 
known to be valid or were provided by NSSL. 

4. Discussion of Sounding Data 

4.1 Accuracy Estimates . Estimates of the RMS errors in wind and 
thermodynamic quantities of the AVE-SESAME IV data are the same as those 
for all AVE experiments and are given b- Fuelberg (1974). The estimates 
for the thermodynamic variables are presented in Table 3. 

The RMS errors for wind speed and direction are difficult to describe 
since they are a function of tracking geometry and other factors. Maximum 
RMS errors for winds (speed and direction) confuted at 30-s intervals (based 
on the worst geometric tracking configuration) for 10 and 40 deg elevation 
angles are presented in Table 4 . The accuracy of the wind data at pressure 
contacts and at 25-mb intervals is greater than that stated for the 30-s 
winds because of the added smoothing and interpolation performed. In 
addition, errors cited for the 30-s winds were maxima for the stated 
conditions . 
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Table 1. Estimates of tha RMS errors In thermodynamic quantities of 
AVE-SESAME IV. 


Parameter 


Approximate RMS Error 


Temperature 

Pressure 

Humidity 

Pressure Altitude 


0.5°C (Fuelberg's value is 1°C) 

1.3 mb from surface to 400 mb) 
1.1 mb between 400 and 100 mbt 
0.7 mb between 100 and 10 sfe. 

10 percent 

10 gpm at 500 mb; 

20 gpm at 300 mb) 

50 gpm at 50 mb. 


Table 4. Estimates of RMS errors in AVE-SESAME IV wind data. 



RMS errors (m s”*) in speed 

RMS errors (deg) 

in direction 

Pressure 

10 deg el. 

40 deg el. 

10 deg el. 

40 deg el. 

700 

2.5 

0.5 

9.5 

1.3 

500 

4.5 

0.8 

13.4 

1.8 

300 

7.8 

1.0 

18.0 

2.5 


t. 


s 


% 

f 




4.2 Tabulated Data . An example of AVE-SFSAME IV contact data is given 
in Table 5, with the explanation of column headings in Table 6. A listing 
of those soundings that were missing or terminated before completion is 
given in Table 7 along with the reason for early termination. In Table 5, 
the first line of data for the time of 0.0 minutes is surface data. A 
series of nines is used to indicate missing data. The three numbers in the 
upper right-hand corner are the number of pressui ? levels computed, the 
minimum prec 3 ure obtained (mb) , and an angle identifier with the value 0 
for 30-s angle input and 1 for 1-min angle input. The contact and 25-mb 
data are available in paper form or on magnetic tape from th< Space Sciences 
Laboratory, Atmospheric Sciences Division (ES84) , George C. Marshall 

Space Flight Center, Alabama, 35812. 

The contact data interpolated to 25-mb intervals are presented in 
Appendix I. The column headings are identical to those use*, for the contact 
data and are described in Table 6. The soundings are arranged by station 
number and appear in ascending order by time for each station. National 
Heather Service stations are given first, followed by special stations. 

The first line of each sounding is surface data which is followed data 
from 1000 to 25 millibars (or to termination) successively. For levels 
where the pressure is greater than the surface pressure> mis iing data (nin* 
are indicated for each quantity . This is also done when the sounding 
terminated before the 25-mb level was reached. 

One station (Healdton, OK) took two soundings at 1 1/2 hr intervals 
between the first two AVE-SESAME sounding times. These extra soundings 
are placed at the end of Appendix I and are indicated by adding the prefix 
'10' to the station number (10030 instead of 030). 

4 . 3 Soundings with Abnormal Characteristics . Sounding data collected 
during the AVE-SESAME IV experiment were generally found to be cf good 
quality following processing and rigorous error checking. Nevertheless, 
some discrepancies were observed in some soundings which may have resulted 
from undetected errors. In most cases these discrepancies were observed 

in cos^utations of geopotential height. A list of these soundings along 
with an explanation of the questionable data for each sounding is presented 
in Table 8. These soundings interpolated to 25-mb intervals are presented 
in Appendix II; they should be carefully considered before use. It should 
be noted that calculations of wind velocity from soundings which contain 



Table 5. Exanple of contact sounding data for AVE-SESAME IV. 
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Table 6. Explanation of 
the AVE-SESAKE 

TIME (MIN) 

CNTCT 

HEIGHT (GPM) 

PRES (MB) 

TEMP (DG C) 

DEW PT (DG C) 

DIR (DG) 

SPEED (M/SEC) 

U COMP (M/SEC) 

V COMP (M/SEC) 

POT T (DG K) 

E POT T (DG K) 

MX RTO (GM/KG) 

KH (PCT) 

RANGE (KM) 

AZ (DG) 


column headings of tabulated sounding data for 
IV experiment. 


Time after balloon release. 

Contact number. 

Height of corresponding pressure surface in 
geopotential meters. 

Pressure in millibars. 

Ambient temperature in degrees Celsius. 

NOTE; An asterisk indicates that time from 
release and/or temperature were linearly 

interpolated. 

Dew-point temperature in degrees Celsius. 

Wind direction measured clockwise from true 
north and is the direction from which the 
wind is blowing. 

Scalar wind speed in meters per second. 

NOTE: An asterisk indicates that wind quanti- 

ties are based on an elevation angle that is 
between 10° and 6°. A double asterisk indi- 
cates that the elevation angle is less than 6°. 

The E-W wind component, positive toward the 
east and negative toward the west. 

The N-S wind component, positive toward the 
north and negative toward the south. 

Potential temperature in degrees Kelvin. 

Equivalent potential temperature in degrees 
Kelvin. 

Mixing ratio in grams per kilogram. 

Relative humidity in percent. 

Distance balloon is from release point along a 
radius vector. 

Direction toward balloon measured clockwise 
from true north. 



Table 7. Soundings missing or terminated before completion (100 mb) 



Station 

Date/GMT 

Explanation 

Last 
Pressure 
Coded (mb) 


Ada, OK (020) 

10/0600 

Balloon descending 

128 


10/1200 

Ground equipment 
failure 

444 

Altus, OK (021) 

10/0900 

Balloon burst 

113 

Canadian. TX (022) 

10/0000 

Flight equipment 
failure 

826 


10/0300 

Equipment failure 



10/0600 

Equipment failure 



10/0900 

Flight equipment 
failure 

632 


10/1200 

Flight equipment 
failure 

195 

Cheyenne, OK (023) 

10/0300 

Balloon burst 

173 


10/1200 

Balloon burst 

116 

Chickasha, OK (024) 

9/2100 

Balloon burst 

104 

Childress, TX (025) 

9/1200 

Instrument cut off 
too early 

173 


9/1500 

Coder failed to 
record last contact 

103 


9/1800 

Fading signal 

122 


9/2100 

Fading signal 

346 


10/0000 

Ground equipment 
failure 

301 


10/0600 

Ground equipment 
failure 

119 


10/0900 

Ground equipment 
failure 

761 


10/1200 

Equipment failure 


Clinton Sherman, OK (026) 

10/0600 

Equipment failure 



10/0900 

Fading signal 

213 


10/1200 

Fading signal 

718 

Ft. Sill, OK (028) 

9/1500 

Fading signal 

244 


9/1800 

Pen arm shift 

146 


10/0000 

Fading signal 

109 


10/0300 

Fading signal 

349 
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Table 7. Continued. 



Station 

Date/GMT 

explanation 

Last 
Pressure 
Coded (mb) 


Gage, OK (029) 

10/0000 

10/0300 

10/0600 

Plight equipment 
failure 

Equipment failure 
Equipment failure 

527 


10/0900 

Fading signal 

146 


10/1200 

Instrument cut off 
too early 

174 

ilcaldton, OK (030) 

10/0900 

Fading signal; flight 
equipment failure 

155 

Hennessey, OK (031) 

9/1500 

Balloon burst 

647 


10/0000 

Balloon burst 

126 


10/0300 

Fading signal 

122 


10/0600 

Balloon burst 

103 


10/0900 

Fading signal 

386 


10/1200 

Ground equipment 
failure 

819 

Hinton, Ok (031?) 

10/0300 

Descending balloon 

152 


10/0600 

Instrument cut off 
too early 

103 

KTVY , OK (033) 

9/1200 

Fading signal 

174 


9/1500 

bocal inter! orence 

166 


9/1000 

Instrument cut off 
too early 

117 


9/2100 

Local interference 
from another sonde 

169 


10/000 

Instrument cut off 
too early 

119 


10/0 100 

FI ight equipment 
f ai lure 

174 


10/0600 

FI i gilt equipment 
failure 

157 


10/0900 

ILil loon burst 

169 

Mountain View, OK (0 34) 

9/1300 

Failing signal 

110 


9/1500 

Fading signal 

135 


9/1(100 

Fading signal 

279 


9/3100 

Fading signal 

221 


10/0900 

Balloon burst 

122 


Norman, OK (035) No soundings were taken 
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Tabid 7. Concluded. 



Station 

Date/GMT 

Explanation 

Last 

Pressure 

Coded (mb) 


Selling, OR (036) 

9/1500 

10/1800 

Sounding not taken 
Sounding not taken 



10/0300 

Icing 

318 


10/0600 

10/0800 

10/1100 

Icing 

Sounding not taken 
Sounding not taken 

104 

Shamrock, TX (037) 

9/1500 

Lost reference 

192 


10/0300 

Balloon burst 

136 


10/0600 

Instrument cut off 
too early 

616 

Wichita Palls, TX (039) 

10/0600 

Flight equipment 
failure 

552 

Midland, TX (265) 

10/0600 

Radiosonde failure; 
launched in TRW 

576 

Oklahoma City, OK (354) 

9/1200 

Radiosonde failure; 
temperature shift 

255 


9/2100 

Interference; leaking 
balloon 

178 


10/0600 

Fading signal 

325 


10/0900 

Pen not working 
properly 

218 


10/1200 

Radiosonde failure 

458 

Salem, IL (433) 

Soundings were only taken during normally 


scheduled 

10/0000, 

NWS launch times (09/1200, 
10/1200) 

Dodge City, KS (451) 

10/0300 

Balloon burst 

117 

Topeka, KS (456) 

10/0600 

Balloon burst 

149 

Denver, CO 9469) 

9/2100 

Radiosonde failure 

275 

Peoria, XL (532) 

10/0000 

Radiosonde failure 

198 
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Table 8. List of soundings with abnormal characteristics. 


Station 


Dato/Time (GMT) 

Questionable Data 

Ada, OK (020) 


09/1200 

Heights 35m low at 

200 mb? TMQ-5 calibration 

problems 

Ada, OK (020) 


09/1800 

Heights 40m low at 200 mb 

Cheyenne, OK 

(023) 

09/1200 

Heights 50m high at 200 mb 

Cheyenne, OK 

(023) 

09/1500 

Heights 20m high at 500 mb; 
90m high at 200 mb 

Cheyenne, OK 

(023) 

09/1000 

Heights 30m high at 500 mb; 
120m high at 200 mb. 
Radiosonde did not pass 
psychometric test. 

Cheyenne, OK 

(023) 

09/1200 

Heights 25m high at 500 
mb; 130m high at 200 mb. 
Sonde did not pass psycho- 
metric test. 

Cheyenne, OK 

(023) 

10/0300 

Heights 40m high at 200 mb 

Cheyenne, OK 

(023) 

10/0000 

Heights 80m high at 200 mb 

Cheyenne, OK 

(023) 

10/1200 

Heights 110m high at 200 mb 

Elmore City, 

OK (027) 

10/0000 

Heights 25m low at 500 mb; 
30m low at 200 mb. 

Mountain View 

i, OK (034) 

10/1200 

Heights 20m high at 500 mb; 
40m high at 200 mb 

Shamrock, TX 

(037) 

09/2100 

Heights 40m high at 200 mb 

Shamrock , TX 

(0 17) 

10/0300 

Heights 40m high at 200 mb 

Wichita Kill: 

TX (0 19) 

10/0000 

Heights 100m high at 200 mb 

Jackson, MS ( 

2 *'•) 

09/2100 

Uaroswitch pressure calibration 
suspect. Heights 25m high at 
500 mb, 70m high at 200 mb 

Stephenville, 

TX (200) 

10/0600 

Heights 20m high at 500 mb; 
40m high at 200 mb. 



inaccurate geopotential heights are subject to error (Fuelberg, 1974) . 

All other soundings which contain data of high quality are presented in 
Appendix I. 

It was necessary to adjust surface pressures at some of the special 
stations, due to apparent barometer calibration differences. The corrections, 
supplied by NSSL, are listed in Table 9. 

Table 10 contains a list of soundings that experienced rather large 
variations in balloon rise rate. The identification of these soundings 
iB somewhat arbitrary but based on variations in the number of pressure 
contacts per minute. These soundings may have been made in or near 
thunderstorms. Caution should be exercised in their use. 
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Table 9. Corrections to surface pressure supplied by NSSL and used in 
processing the AVE-SESAMK IV data. 


Station Correction (mb) 


Altus, OK (021) 


1.4 

Cheyenne, OK (023) 

+ 

0.7 

Gage, OK (029) 


1.8 

Hinton, OK (032) 

- 

0.6 

KTVY, OKC (033) 

+ 

1.7 

Shamrock, TX (037) 

+ 

2.5 

Wichita Falls, TX (030) 

+ 

1.7 


Table 10. Soundings with relatively large variations in balloon rise rate. 


Station Date/GMT 


Canadian, TX (022) 

10/0000 

Gage, OK (029) 

10/0000 

Shamrock, TX (037) 

10/0600 

Midland, TX (265) 

10/0600 

Dodge City, KS (451) 

10/0300 

Dodge City, KS (451) 

10/0600 
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